Introduction
C om pared with inform ation available about B. nigra cells (T heodorou and P laxton, 1993), little is know n about the conversion o f P E P to pyruvate in C. roseus cells, although it has b een suggested that this step is also im portant for regulation o f glycolysis (C opeland and Turner, 1987; K ubota and A shihara, 1990). We found previously that the activity o f p hosphoenolpyruvate carboxylase (PE PC , EC 4.1.1.31) is higher in an extract o f Pistarved Catharanthus roseus cells than in an ex-0939-5075/94/1100-0742 $ 06.00 © 1994 Verlag der Zeitschrift für Naturforschung. All rights reserved. 
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Results and Discussion
In the con ven tion al glycolic pathway, conversion o f P E P to pyruvate is catalyzed by PK. In addition, this con version can also be perform ed by seq 
Fine co n tro l o f the activities o f P K a n d P E P C
In order to exam ine the fine control o f the ac tivities o f PK and PEPC , cytosolic PK and PEPC w ere partially purified for kinetic studies. A l though PEPC seem ed to be syn th esized de n o vo in Pi-starved cells, activities o f P E P C from both Pi-fed and Pi-starved cells w ere elu ted as a single peak from a colum n o f Q -Sepharose by approxi m ately 0.3 m KC1 (Fig. 3) . The PE P C in each frac tion was then analyzed by PA G E on native gels. A clear stained band o f activity that corresp ond ed to PE P C was detected at the sam e p osition in each case (insets in Fig. 3 ). Furtherm ore, the kinetic properties o f PEPC from Pi-starved cells w ere very similar to those from Pi-fed cells.
It has b een argued that the affinity for P E P of PEPC is at least on e order of m agnitude low er than that o f PK in higher plants (C o p ela n d and Turner, 1987; D avies, 1979; O 'Leary, 1982). H o w ever, the K m of PEP for PEPC from C. roseus was sm aller than that for PKc at p hysiological pH (Table I) (Fig. 4) . M alate inhibited the activity o f PE P C but did not greatly in fluence the activity o f PK w ithin the range o f con centration s sh ow n in Fig. 4 . Citrate and aspartate also inhibited P E P C but to a lesser extent. A TP inhibited both enzym atic activities. The con centration o f A T P for 50% inhibitions w ere 1.9 mM (P E P C ) and 3.1 mM (P K c), resp ec tively. A D P and A M P w ere w eak inhibitors of PEPC.
L evels o f m eta b o lites in P i-fed an d P i-sta rved cells
In order to estim ate the activity o f P E P C and PKc in vivo, cellular levels o f the substrates and effectors o f th ese en zym es w ere m easured. U ntil tw o days after the transfer o f cells to co m p lete and P i-depleted m edium , the lev el o f P E P in the Pifed and Pi-starved cells w as similar. H ow ever, after 4 days, the lev el in the Pi-fed cells b ecom e low er than in the Pi-starved cells. T hese results are consistent w ith the ob servation that the level of P E P was low w hen the rate o f respiration was high (K ubota and A shihara, 1993). E stim ated cytoplasm ic con centration s o f PEP varied from 90 to 210 [am, if w e assum e that the cytoplasm represents 10% o f the total volu m e o f the cell and that P E P is p resen t only in the cyto plasm . T hese valu es w ere sim ilar to or slightly higher than the K m values o f P E P for P E P C and PKc.
L evels o f m alate and ATP, p oten t inhibitors of PEPC , w ere significantly reduced in Pi-starved cells (Table II and H o w ever, com pared with the reaction catalyzed by PK, the reaction catalyzed by P E P C is energetically w asteful b ecau se A TP is not gen erated during the conversion o f P E P to pyruvate. T herefore, in nor m ally grow ing cells, the activity o f P E P C seem s to be suppressed by effectors, such as A T P and m alate, and PK functions p redom inantly as the enzym e that catalyzes the final step in glycolysis.
